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ABSTRACT

Introduction The recommendations of most health
organisations encourage mothers to keep exclusive breast
feeding during the first 6 months and combining breast
feeding with complementary feeding at least during the
first and second years, due to the numerous immunologic,
cognitive developmental and motor skill benefits that
breast feeding confers. Although the influence of breast
feeding on motor development during childhood has been
studied, the findings are inconsistent, and some studies
have even reported no effect. This manuscript presents

a protocol for a systematic review and meta-analysis,
with the aim of reviewing the relationship between
breast feeding and motor skill development in children in
terms of duration, exclusivity or non-exclusivity of breast
feeding.

Methods and analysis The search will be conducted
using Medline (via PubMed), EMBASE, Web of Science
and Cochrane Library from inception to December 2019.
Observational studies (cross-sectional and follow-up
studies) written in English or Spanish that investigate

the association between breast feeding and motor
development in children will be included. This systematic
review and meta-analysis protocol follows the Preferred
Reporting Items for Systematic Reviews and Meta-
Analyses Protocols. The Critical Appraisal Checklist for
Analytical Cross-Sectional Studies and The Newcastle-
Ottawa Quality Assessment Scale for longitudinal studies
will be used to assess the quality of included studies. The
effect of breast feeding on motor skill development will be
calculated as the primary outcome. Subgroup analyses will
be carried out based on the characteristics of motor skill
development and the population included.

Ethics and dissemination Ethical approval is not
required because the data used will be obtained from
published studies, and there will be no concerns about
privacy. The findings from this study will be relevant
information regarding the association of breast feeding
with motor development in children and could be used
encourage to improve breastfeeding rates. The results will
be published in a peer-reviewed journal.

PROSPERO registration number CRD42018093706.

Strengths and limitations of this study

» This review will present a comprehensive and stan-
dardised methodology, according to an established
framework, to identify relevant studies that analyse
the effect of breast feeding on motor skills.

» Analysis of different sources of heterogeneity and
the assessment of risk of bias of the included studies
will be performed independently by two researchers.

» To identify studies that aim to determine the asso-
ciation between breast feeding and motor develop-
ment, an exhaustive literature search will be carried
out.

» This study could be limited by the quality of avail-
able studies, insufficient methodological rigour and
statistical heterogeneity.

» Different methods used for measuring breast feed-
ing and motor development from observational
studies may be another limitation to the quality of
evidence of this study.

INTRODUCTION

The first 2years of a child’s life is a critical
period for health, growth and development,
all of which are affected by nutritional status.
It is well documented that breast feeding
provides many important health benefits to
children and mothers and is considered the
gold standard in infant feeding.'*

The WHO recommends exclusive breast
feeding for the first 6 months of life as an
ideal feed and continuation of breast feeding
for at least the first and second years, which
is also supported by many health organisa-
tions."® However, the European Society for
Paediatric Gastroenterology, Hepatology and
Nutrition differs in the recommendation of
the age when complementary feed should
be included because of the risk of food aller-
gies.7 The World Health Assembly, as part of
its Global Strategy for the Feeding of Infants
and Young Children, encouraged member
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Table 1 Search strategy for Medline database

Breastfeeding AND ‘motor skills’ AND children
OR feeding OR OR child
OR ‘psychomotor OR infant
‘exclusive performance’ OR
breastfeeding’ OR childhood
OR breastfed ‘motor
OR development’
‘breast OR
suckling’ ‘psychomotor
OR development’
‘suckling’ OR

‘motor

development

milestones’

States to promote exclusive breast feeding for 6 months as
a global public health recommendation, which provides
many benefits to babies, reduces the risk of diseases and
helps to promote good physical and cognitive growth.*?

However, the rates of breast feeding at 6 months remain
lowin Europe, and even in countries where initial rates are
high, there is a marked decrease by the sixth month.'" "
Early cessation of breast feeding and the introduction of
solids before 4 months could have considerable adverse
effects on children and women’s health.!*"? Therefore,
it is important to elucidate what are the reasons behind
the failure to achieve the recommendations, and there
is a need for greater efforts to disseminate the benefits
of breast feeding and to create a social environment that
could favour it.

Although infant development is a process that is
influenced by several factors, breast feeding in the first
months of life is a key determinant for optimal growth
and adequate cognitive and motor development. Addi-
tionally, breast feeding provides quality nutrient improve-
ment (higher proportion of unsaturated fatty acids),
prevents gastrointestinal infection and decreases the risk
of diseases later in life, such as allergies, asthma, obesity
and celiac disease.?®”?1216-19

Thus, motor development and cognitive function
represent indicators of overall development during the
first years. Motor development allows the acquisition of
skills that will contribute to a child’s full participation in
activities, avoiding sedentary behaviours, and will help to
establish a direct and active relationship with the envi-
ronment.”’ *' Although consistent evidence of the positive
effects of extended breast feeding on cognitive function
has been reported,” few studies have focused on motor
development. The relationship between motor develop-
ment and breast feeding is difficult to analyse because
incomplete control for confounders is reported in the
current literature, even when various assessments of
motor milestones are considered across studies. To date,
no clear associations between the duration of breast-
feeding and motor development have been reported.*

8

The purpose of this study protocol was to provide a
clear methodology to review the effects of breastfeeding
practices on motor development in children in terms of
duration and exclusive or non-exclusive breast feeding.

OBJECTIVE

The aim of this protocol study was to present an objec-
tive and transparent methodology to conduct a systematic
review and meta-analysis aimed to increase knowledge
and understanding of the associations between the dura-
tion and exclusivity of breast feeding and motor develop-
ment in children aged 0-10 years.

METHODS AND ANALYSIS

The methodology of this protocol was reported in accor-
dance with the Preferred Reporting Items for Systematic
Reviews and Meta-analyses Protocols.”” The ‘Meta-analysis
of Observational Studies in Epidemiology (MOOSE): a
Proposal for Reporting’,® the Preferred Reporting Items
for Systematic Reviews and Meta-analyses (PRISMA) and
the Cochrane Collaboration Handbook for Systematic Reviews of
Interventions™ will be used to report and guide the review
methods.

Inclusion/exclusion criteria for study selection

Studies will be retrieved from the literature by searching
for studies that measure the effects of breastfeeding dura-
tion and type (exclusivity, even if it is little, or no exclusive
breast feeding), and report any type of measure of motor
development. To be included, studies will be required to
meet the following criteria: (1) children aged 0-10 years;
(2) exposure, breast feeding in terms of duration and
type (exclusivity or non-exclusivity) and any reported type
of measure; (3) motor development outcome, measured
using standardised tests; and (4) studies written in English
or Spanish.

Studies will be excluded when: (1) they include infants
born in multiple pregnancies, with congenital infec-
tions or special circumstances requiring intensive care
or hospitalisation during the neonatal period; (2) they
include children with mental disorders or any detected
delay in communication, cognition or motor skills; (3)
breast milk has been supplemented, (4) they are multiple
publications derived from a single study; and (5) they
do not adjust for confounding variates such as socioeco-
nomic status and home environment.

Search methods for the identification of studies

Search strategy

The literature search will be conducted in Medline (via
PubMed), EMBASE (via Scopus), Web of Science and
Cochrane Library from inception to December 2019.
Searches for unpublished studies will be conducted at
OPEN GRAY, ProQuest dissertations & Thesis Global,
Theseo, Networked Digital Library of Theses and Disser-
tations (NDLTD) and Google Scholar. A search of
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Figure 1 Preferred Reporting ltems for Systematic Reviews

and Meta-Analyses flow diagram of identification, screening,
eligibility and inclusion of studies. WoS, Web of Science.

ClinicalTrials.gov and EudraCT clinical trial records will
also be conducted. The searches will be reviewed immedi-
ately prior to the final analysis in order to identify further
potential studies. Study records will be managed using
the Mendeley reference manager.

The following search terms will be combined: breast-
feeding, feeding, ‘exclusive breastfeeding’, breastfed,
‘breast suckling’, suckling, ‘motor skill’, ‘psychomotor
performance’, ‘motor development’, ‘psychomotor
development’, ‘development milestones’, children,
child, infant, childhood (table 1). Previous reviews and
meta-analyses, as well as the reference lists of the selected
studies, will be screened to complete the literature search.

Selection of studies and data extraction

Two researchers will screen all relevant titles and abstracts
of the retrieved publications to identify eligible studies.
Inclusion and exclusion criteria will be applied to full texts
to identify all potentially eligible articles. Inconsistencies
in data collection will be solved by consensus. A third
reviewer will be consulted when disagreements persist.
The process of identifying, screening and including/
excluding articles will be illustrated using the PRISMA?
flowchart (figure 1).

Finally, information about the main characteristics of
the identified studies will be extracted, including the
following data: (1) first author’s name; (2) publication
year; (3) country; (4) study design; (5) characteristics
of the study population (sample size, age of children at
evaluation, gender and number of participants in each
group); (6) breastfeeding category (as defined in table 2)
and (7) test used for assessment of motor development
(table 2). The authors of the included studies will be
contacted to request for any missing data.

Assessment of risk of bias

Two independent researchers will be blinded to the
authors, titles and years of publication of the included
studies to evaluate the risk of bias of each included study.
The Critical Appraisal Checklist for Analytical Cross-Sec-
tional Studies from The Joanna Briggs Institute will be
used.” This tool evaluates the risk of bias according to
eightitems that could be scored as ‘yes’, ‘no’, ‘unclear’ or
‘not applicable’.

The Newcastle-Ottawa Quality Assessment Scale® will
be used to assess the risk of bias of longitudinal studies,
including case—control and cohort studies. This tool
evaluates the risk of bias according to eight items, which
could be grouped in three categories: selection, compa-
rability and exposure or outcome (for case—control and
cohort studies, respectively). Each study can be awarded
one star for each item within the selection and exposure
categories and a maximum of two stars in the compara-
bility category.

Any disagreements over the assessment of quality will be
solved by consensus. A third researcher will be consulted
if a consensus is not reached.

Statistical analysis

After data extraction, the reviewers will determine
whether meta-analysis is possible. At least four studies
addressing the association between breast feeding and
motor development will be required in order to conduct
the meta-analysis. If meta-analysis is possible, STATA V.15
software will be used. The standardised mean difference
will be calculated for each study reporting the associa-
tion between breastfeeding category and motor develop-
ment using Cohen’s d index.”” To compute the pooled
effect size estimates with 95% ClIs fixed-effects models™
will be used in the case of no heterogeneity; otherwise,
random-effects models™ ** will be used. We will compare
the level of motor development in children who have
been exclusively breast fed or breast fed for any length
of time, as a reference group, with the motor develop-
ment of those who have never been breast fed. If possible,
a comparison between children breast fed for at least 6
months and children breast fed for less than 6 months
will also be carried out.

We also will provide further information on the main
confounders for our research. Some confounders we will
require in order to get full points of the quality assess-
ment of the published studies are social class, mother’s
and father’s education level, maternal age, home stimula-
tion and maternal smoking during pregnancy.

Heterogeneity will be assessed by computing the I’
statistic.”® The values of I* will be considered as follows:
0%-40% might not be important, 30%—-60% may repre-
sent moderate heterogeneity, 50%-90% may represent
substantial heterogeneity and 75%-100% represents
considerable heterogeneity.

Linear meta-analysis regression models will be used to
explore whether covariates could be associated with the
magnitude of the effect and could explain the observed
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Table 2 Characteristics of studies included in the systematic review and/or meta-analysis

MD outcome

Breast feeding

Population

Study

Measurement

Tool

Sample age Categories

Sample size

design

Country

Reference

Number of participants Instrument used Mean value (SD)

in each breastfeeding

category

Duration: periods

Number of Age of

Design of
the study

Country

First author’s

to measure MD

of exclusive breast
feeding/any breast

feeding

participants
(years)

participants

name and year
of publication

MD, motor development.

statistical heterogeneity.” Finally, publication bias will be
evaluated using a funnel EIOt according to the method
proposed by Sterne et al”” When a meta-analysis is not
feasible, we will perform a narrative synthesis.

Subgroup analysis and metaregression

If enough studies are available, subgroup analysis will be
conducted. Several meta-regressions will be performed
on study and sample characteristics including the type of
motor development assessment (ie, gross or fine motor),
gender, age of study participants, birth weight, breast-
feeding classification (never, less than 6 months or more
than 6 months) and aspects related to motor. If possible,
the method of breast milk feeding will be investigated by
subgroup analysis. Furthermore, the design and risk of
bias scores of the studies will be considered for additional
subgroup analysis. Additional potential moderating vari-
ables may be identified after reviewing the literature.

Sensitivity analysis

We will perform sensitivity analysis by removing studies
one by one from the main analysis to assess the robustness
of the findings.

Patient and public involvement

Existing databases will be used for the purpose of this
study. Patients and the public will not be involved in the
design of this study. This review will assess the effect of
breast feeding on motor developmental outcomes in
infants. Insights provided by this study could be used
in clinical practice to ameliorate outcomes, specifically,
motor development of children in the population.

DISCUSSION

The aim of this study was to present an objective and
transparent methodology to conduct a systematic review
and meta-analysis investigating whether the duration of
breast feeding is associated with motor development.

Many studies have examined whether breast feeding
in early life, a critical phase of development, could affect
later cognitive function and motor development in chil-
dren.?*? Infant development is a complex process that
encompasses several factors allowing the acquisition of
skills that will contribute to the child’s full participation
in activities and help to establish a direct relationship
with the environment.”’

Motor function is an accepted indicator of development
during the first years of life.®* 1¢ directly contributes to
and reflects the relationship that the child establishes
with the physical and social environments. In addition,
motor development plays an important role in other
areas of development, such as physical growth and cardio-
respiratory fitness, the latter being a powerful and effec-
tive indicator of cardiovascular health.”’™* Poor motor
development performance may incline children towards
activity avoidance and sedentary behaviours, which are
linked to increased risk of chronic disease in adulthood.**
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There is considerable evidence about the long-term
and shortterm benefits of breast feeding for infant
health.'*"? However, no consensus has been reached
about the effects of breast feeding on motor develop-
ment, and the results and conclusions of existing studies
are controversial.”! ® ** The complexity of child devel-
opment makes it difficult to evaluate these effects, and
certain aspects of infant development are influenced by
psychosocial and socioeconomic factors, which could
contribute to some of the observed differences. The scien-
tific evidence regarding the benefits of breast feeding in
terms of motor development outcomes is weak, and the
strength of this association is controversial because most
studies lack adequate control for potential confounders.
Furthermore, previous studies have measured infant
development using different standardised tests.

Potential limitations of this research could include
publication bias, information bias, inclusion of articles
in English and Spanish only, analysis of cross-sectional
studies as this does not allow a causal association to be
evaluated (breast feeding always precedes motor develop-
ment), poor statistical analysis and inadequate reporting
of methods and findings of the primary studies. To
overcome these limitations, the systematic review and
meta-analysis will be conducted and reported by two
independent reviewers, and a third researcher will be
consulted if inconsistencies exist in data collection or
consensus is not reached. However, despite these strate-
gies, it is not possible to ensure the lack of risk of bias.
Furthermore, existing guidelines, the MOOSE statement,
PRISMA and Cochrane Collaboration Handbook recom-
mendations will be followed.

To summarise, we will carry out a systematic review
and meta-analysis with the objective of reviewing existing
literature on the relationship between breast feeding and
motor development. Despite the fact that some aspects
of motor development appear to be controversial, if
this study confirms the positive effects of breastfeeding
on motor skill development, it could encourage greater
interest in breastfeeding within the areas of public and
child health.

The lack of evidence on the effect of breast feeding and
motor skill development highlights the need for guide-
lines or recommendations based on rigorous and updated
reviews summarising the available scientific evidence, to
be used in daily practice in order to improve the quality
and effectiveness of interventions. The findings of this
review could lead to an improvement in the health status
and development of children worldwide.

ETHICS AND DISSEMINATION
The data included in this project will be provided by the
original studies; therefore, ethical approval and informed
consent of patients will not be required.

This protocol provides a clear and structured proce-
dure to extract relevant information on the association
of breast feeding with motor skills. This study will have

clinical and public health implications, because it could
provide support for recommendations on breast feeding,
which might help to prevent low rates of breast feeding
and early abandonment. Suggestions for future research
will be made according to the findings of this systematic
review and meta-analysis, and evidence-based recommen-
dations to improve breastfeeding rates will be offered.
Finally, longitudinal studies will be needed to confirm if
the duration effect of breast feeding is better associated
with children’s motor development.
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